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To all whom it may concern:

~ Be it known that I, ROBERT FILMORE:
WENTZ, a citizen of the Umted States, resid-

ing at Nazareth in the county of Northum-
berla,nd and. State of Penngylvania, have in-
vented certain new and useful Improvements
in Driers, of which the following is a specifi-

cation, 1eference being had therem to the ac-

j eompanymw dmwmn‘s

IO
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My invention relates to driers adapted for
use with various descriptions of material of

wide range from whleh mmsture is to be ex-

tracted.
The objects of the invention are to most

officiently control and regulate the-heating

luid, by Whlch I inténd pr oducts
gas, or. heated air; to regu-

and drying {
of combustion,

late and Gontrol the velocity of Cir 0111a1310n of
such fluid through the apparatus; to cause |

such circulation to be relatively slow at or

‘near the end of the apparatus where the ma-

30

terial is most dry and relatively fast at the

other end of the apparatus at which the ma-

terial is entering in its wettest condition; to
distributethe ma,terlal in athinsheet throuoh-—

out the entire machine for the purpose of ob |

taining the best efficiency of action. of the

_drymﬂ fluid and balancing the machine; ‘to |
obtain great capacity of drymg in a relatively |

sniall spaee to economize fuel, the temper-
ature of the opérative portion of the drying
fluid being closely regulated, so as to avoid

~anyunnecessarily hig h temper ature and waste

35

of heatin thefluid heatma means, and to at-
tain other ends heremafter fully set forth..

With such objects. in view the invention

- consists in the parts and eombmatlons herem

40

- theparticular construction . which for the pur-
45 P

“a front end view of the same.

pointed out.
In orderto makethe mvenmon more clearly

understood, I have shown inthe accompany-
ing drawings means for -carrying the inven-

tion into praetlcal effect without limiting my
improvements in their useful appheatmns to

ose of illustration I have delineated. =

In said drawings, Figure 1 is a plan view,
partly in horizontal sectlon of the drying ap-
paratus embodying my mventlon Fig. 218

ﬂ"ltudlll&l section on the line I11, F . 2. Fig.
4 is a transverse section on the 11ne IV Fig. 3
F] o, -5 is a transverse section of the dr ylnb—

| drymﬂ’ ope! ration.

are attached Dby

Fig. 3 is a lon-

I .chamber .or series of ehambers on line V
HFig, 3.

Fig. 618 a sectional view showing
a m0d1ﬁcat1on of the non-conducting casing.
Figs. 7 and 8 are plan and sectlonal Views
111ustmt111ﬂ substltute or additional means
for adm1tt1no' air to temper the drying fluid.

Figs. 9, 10, “and 11 illustrate the preferred

a,rlanwement of the dampers.
Referrmﬂ‘ to the drawings, A mdleates
conduit or passage decrea,smn in area from

one end or portion to another end or portion.

As best seen in Fig. 3, the embodiment of the
invention about to be described shows such

passage as of a tortuous character, returning

upon itself, one portion of the passage bemﬂ
within another portion, so that the end of
oreater area is not very remote from the end

"'Of smaller area.

In the broader aspects of my invention the

) "pa,rtlculm construction of passage-way shown
‘is not material, although it has important ad-

vantages in compactness and efficiencyin the
The conduit A is shown

as comprising an outer chamber ¢ of 1ela-

§5

6o
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tively large area, another chamber a' of

These chambers are prefer-
ably arranged one within the other and may
be eoneentnc about a central axis.
communicate one with another by suitable
openings 1 and 2, arranged or situated so as
to cause the heatmn* fluid and material to
traverse asmuchas possﬂole of the full length
of the passage A. Anentrance for the hea,t-

" | ing fluid is provided-by openings 3 at a por-
| 1310]:1 of the passage which is of relatively large

area—that is to say, into the chamber a—

which openings may also serve for the exit or
‘delivery of the dried. material.

chambers are formed by metallic shells 4, 5,
and 6, through which the Sald communica-
tions and openings are cut. These shells are
by preference reversely conical in shape and

ing hollow sleeves, trunmons or hubs 9 and

10 "of which form ;journals upon which the de-

vice may turn as a conical revolving drum.
The sleeve at 10is supported in a beaulmﬁ* 11

and has attached to its outer end a gear--

They

suitable flanges, bolts,: or
| rivets to heads 7 and 3, the outwardly-extend- -.

smaller area, and: a third chamber a® of still.
~smaller area.

8o
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- The said -
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wheel 12, through which the drum may be 10~

tated by a pinion 12 on a powel -shaft 14.




- The supporting parts of the drum rest upon )
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1The sleeve 9 is carried by antifriction-rollers | 35 on the roller-shaft 17, which meshes with

15 on shafts 16 17, supported in bearings 18.

a suitable foundation 19, which is formed,
preferably, with an interior chamber or hot-
alr-supply space 20 and a delivery-chamber
21 for the dried material. This latter cham-
ber may be of hopper form, Iig. 3, and is situ-
ated beneath the openings 3 of the drum.
IFFrom the ehamber 21 the dried material is
taken away by a conveyer 22 or other suit-
able means for the purpose.

The passage-way A is surrounded and in-
closed by a casing 23, resting on the founda-
tion 19, fitting closely around the drum-sup-
porting exteunsions and having an interior
chamber 24. This casing is by preference
non-conducting for the conservation of heat,

to that end being constructed with exterior

and interior walls 25 and 26, having between
them an air-space 27. The casing may, how-

ever, be made, as shown in Fig. 6 at 23, of a

single wall covered with anon-conducting ma-
terial 28, such as asbestos. | - |
1o the passage-way A,constructed as above
described, a heating fluid, such as the prod-
nets of combustion of any suitable fuel, is
supplied from a heating means or furnace B,
over the bridge - wall 29 of which such prod-
ucts may pass into the space 20 and chamber
24 and thence through the openings 3 into

that part of the passage-way which is of the

larger or largest area. Thence the heating
fluid passes along the chamber ¢, through the
communications 1, back through the chamber
', through the communication 2, and into the
chamber a®, constituting the portion of smaller
or smallest area of the passage-way A. " This
flow of the hicating and drying produects is in-
duced by an exhausting ordraft device. This

is conveniently a fan C, the eye 30 of which

18 connected by a pipe 31 with the drum-
sleeve 9, at which sleeve the smaller end of
theshell 6 terminatesandissuitablyattached.
It will be understood that a stack might be
substituted for the fan C o carry off the heat-
ing products and cause the desired flow of
the same through the passage-way A.

1'he material to be dried is caused to pass

through the passage-way A in a direction op- .

posite to the flow of .the heating products—
that is to say, said material has a feeder com-
muntcating with the smaller portion of said

- passage and has its exit from the larger por-

6o

05

tion of the passage. In Tig. 3 the feeder is
indicated at D, comprising a hopper 32, a con-
veyer-casing 33, extending partly within the
drum through the pipe 31 and sleeve 9, and
a conveyer 84. Dy these means the wet or
moist material is fed into the smaller part of
the chamber «* passes thence through the
openings 2, the chamber ¢, the openings 1,
and the chamber «, finding its exit through
the openings 3 into the chamber 21. In Ifig.
o the arrows show the opposite direction of
movement of the heating fluid. I provide

for operating the conveyer 34 by a gear-wheel |

~ture of the heating fluid to the most ef

a pinion 36 on the conveyer-shaft 37. I pro-
vide, further, for keeping down the tempera-
icient
point for the absorption of moisture relative
to the consumption of fuel by admitting air
tothe passage-way A. Theadmission of such
alr immediately affects the combustion-draft
in the furnace I3 and prevents waste of such
fuel. This may be accomplished in various
ways. 1 have shown an efficient means for
admitting a tempering fluid, such as atmos-

‘pheric air, to the passage A, consisting of

dampers I in the casing 23, by which air may
be allowed to flow into the chamber 24, dis-
placing a corresponding amount of heating
products from the furnace and decreasing
combustion in the latter, as above described.
I may further admit such air into the pas-
sage-way A at points beyond the openings 3,
as through dampers ¢ in the head 8 opening
into the chamber «, or through dampers e’
opening into the chamber ¢’ through the head
7, or through dampers ¢* opening into the
central smaller chamber ¢?. Thaveshown in
Figs. 7 and 8 one of the dampers on a larger
scale, the same being applied at the top of the
casing 29 for the admission of air to the mid-
dle portion of the chamber 24.

During the operation above described, the
drum being rotated and the heating fluid and
material passing through the same in oppo-

site directions, I provide for finely dividing

the material, preventing the accumulation of
the same by gravity at the bottom of the va-
rious parts of the passage A and distribut-
ing it evenly in thin sheets throughout the
drum by lifting or distributing means F.
Sald means consists in this illustration of the
invention of blades f, /', /2, f%, and 7% ar-
ranged and supported upon the inner surface
of the shell 4 and upon the outer and inner
surfaces of the shells 5 and 6, as best seen in
IFig. 5. | |
In considering the operation of the de-

‘seribed apparatus it will be observed that

the heating fluid is allowed to travel slowly

at the larger part of the passage A on ac-
count of the greater area at such part, and

such relatively slow movement is desired at

‘that part on account of the material in the

same being drier and lighter and apt to be
carried away by a strong draft. Asthe heat-
ing fluid proceeds to the smaller parts of the
passage A it meets the moisture and heavier

‘material; but here a stronger draft is admis-

sible on account of such heavinessof the ma-
terial and desirable to carry off more rapidly
the excessive moisture. It will further be ob-
served that the circulation and temperature

-of the heating and drying fluid are under com-

plete and perfect control. For instance, if it
should be found that the heating products

3¢
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leaving the apparatus at C have too high a
“temperature for the economical consumption
-of fuel outside air can be admitted at the de-
~sired point, increasing the absorbing eapacity
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of the drier and decreasing fhe cbnsumption
of fuel. In case the temperature should be

too low, so that the hot air which is loaded

10

T3

- ratus.

20

with moisture deposits the same before its
exit, the supply of atmospheric air independ-

entof the furnace may be decreased or cutoff.

[ further provide for supplying moisture-

absorbing hot air independent of the furnace
B to the passage A, as By a pipe G, having a

controlling - damper g and connected with
said passage at a suitable point. In Fig. 1 1
have shown said pipe as communicating with
the hollow sleeve or trunnion 10. The pipe
G will receive hot air from any suitable
heater. (Not shown.) By the use in the
necessary different degrees of the two absorb-

‘ing fluid supplies at B and at G, I can obtain

oreat variation of drying action in the appa-
Thus the material in the first' cham-
ber a? may require either a low temperature

 with a large amount of air, a low tempera-

25

ture and a small amount of air, a high tem-
perature and a small amountof air, or a high
temperature and alarge amountof air. Any
of these requirements can be met by manipu-

" lation of the various dampers or circulation-

30

controlling means.

" The walls of the sheets 4, 5, and' 6, form-
ing the alternating passages for the material,
act to baffle the latter and prevent its retro-

oression under the action of the currents of

~ heating fluid.

35

40
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The use of the drying-drum is not confined

to the combination with a furnace, as shown.

The heating fluid may be supplied to the
chamber 24 from any heater efficient for the

purpose. |
" Thedampers for admifting air to the cham- |
ber 24 may be arranged-as shown in Fig. 9,

in which a series of outer dampers 58 are ar-
ranged around the casing-wall 25, opening
into the space 27, and a corresponding series
of dampers 39 in the wall 26, opening into the
chamber 24. |

Where the dampers E are applied, it wil
be understood that separate doors 40 41 may
be provided for the openings through the
outer and inner walls of the casing.

The outer dampers 38 may be operated by -

the ears 42 and the inner dampers 39 by the

central rod 43, whieh has a suitable engage-

ment at 44 with the hub of the inner damper

for that purpose, the said rod passing loosely
through the outer damper. The dampers
may be held in place by inner and outer nuts
or collars 45 and 46 on the rod 43.

- What I claim is— :

1. In a drier, a series of concentric taper

ing, cone-like chambers each with its smaller
end adjacent to the larger end of each adja-

end of each cone, an opposite rotary head se-
cured to the other end of each cone, passages
for air and material through the wall of each
cone at its larger end, means for supplying
air at the larger end of the outer cone and
exhausting it from the smaller end of the in-
ner cone, and means for feeding the material
through the cones in the direction .opposite

to the air, said parts being constructed and

arranged substantially as set forth whereby
there is a constantly-narrowing passage-way
for the air, and a constantly-widening pas-

sage for the material to be dried, substan-

tially as set forth.

2. In a drying appamtus,,thé combination
of the concentrically and alternately oppo-

sitely arranged cone-like chambers a a’ a7

60'

cent chamber, a rotary head secured to one -

65'

70
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the larger end of each communicating with

the smaller end of the one outside of and ad-
jacent to it, means for supporting one end of
each of the cones with a tight joint for each,
means forsupporting the opposite end of each
of the said cones with an air-tight joint,
means for feeding material to be dried to the
smaller end of the innermost cone, means for

80

supplying heated air ov gases to the larger

end of the outermost cone, means for agitat-

ing the material asit passes through the cone,
and means for rotating the cones, all of said
parts being arranged substantially asset forth
whereby the heated air or gases travel through
a constantly-decreasing passage-way with a
correspondingly - increasing velocity, and
whereby the material to be dried moves
through a constantly-increasing passage-way
with a constantly-decreasing velocity, sub-
stantially as set forth. -

In testimony whereof I affix my signature
in presence of two witnesses. .

ROBERT FILMORE WENTZ.

Witnesses: ST
U. LORANGER,
JOE. RODGERS.

90-
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